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Background: Strain rate imaging using speckle tracking echocardiography (STE) may provide a more straightforward and accurate assessment of 
diastolic function than conventional parameters. Current commercial systems, however, are limited in their ability to accurately measure strain rate 
because of low speckle tracking frame rates (typically < 100 frames/sec). In contrast, we have developed a prototype radiofrequency (RF)-based STE 
system that can perform speckle tracking at very high frame rates (> 500 frames/sec), with an effective temporal resolution of 62 to 67 frames/sec. 
This prototype uses the raw RF data (including the signal phase information) to optimize tracking.
Methods: 36 patients underwent echocardiography using the prototype system. Peak longitudinal early diastolic strain rate (dSR) was measured 
in 6 segments from the apical 4 chamber view. These were then averaged to provide a global dSR for each patient. Standard echocardiography 
(performed on the same day using a commercial system) was used to assess for the presence (DD+) or absence (DD-) of diastolic dysfunction, 
based on the Mayo clinic criteria using mitral inflow and tissue Doppler parameters.
Results: Segmental dSR could be measured in 93% of segments, and global dSR was determined in every patient. Of the 34 patients in whom 
diastolic function could be determined using standard echocardiography, 17 were DD+ and 17 were DD-. Global dSR was significantly lower in DD+ 
than in DD- (1.11 ± 0.46 s-1 vs. 1.64 ± 0.57 s-1; p = 0.005). ROC curve analysis revealed that global dSR < 1.00 had a sensitivity of 65% and a 
specificity of 88% for prediction of diastolic dysfunction defined by standard criteria (area under the curve = 0.782, p = 0.005). Further analysis of 
patients with pseudonormalization revealed that the mean dSR of this group was greater than those with grade 1 diastolic dysfunction, suggesting 
that some of them may have been mischaracterized using standard criteria.
Conclusions: RF-based STE using the new prototype provides a novel measure of diastolic function. This new technique may allow better diagnosis 
of diastolic dysfunction as well as improved assessment of therapeutic interventions for diastolic heart failure.
